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lrlTRODUCTION AND WEATHER SUIVliviARr 
The 1961 season at the: So,uth Centra:i Research Farm, began with good soil moisture 
conditions. As the s�ason progressed, precipitation w·as subnormal, and soil 
moisture content decreased, until cit the end of ·the, season the soil was almost 
devoid of available moisture. 
Rainfall, (13.28 in.) compared to longtime measurements at Kennebec, s. Dak., 
was more than three inches below the expected. However, based on a four year 
average at the farm (1958-1961) the total for the year more closely approached 
a normal of 13.70 inches. 
Winter and fall temperatures recorded at the farm in 1961 were slightly higher 
than the longtime average at Kennebec, _while _sp!in? and summer months were considerably lower. 
Winter barley plots were completely killed by severe spring temperature changes 
while winter wheat yields were ·good even -though moisture was lacking. Sorghum 
and corn yields were severely reduced because of a general lack of moisture 
during heading and pollination time. 
This is an annual Progress Report. The results published herein are not com­
plete nor conclusive. As additional data are accumulated, the conclusiorsand 
interpretationsmay be quite different from those of any one year. 
This report was prepared by staffimembers of South Dakota State College and 
assembled by H. A. Geise, Agronomy Department. 
Table 1. Weather Data - South Central Research Farm* 1961. 
Month Jan. Feb. Mar. Apr. /'v1ay June 
Rainfall in Inches .15 .23 .19 . 84 -4.56 2. 89 
Longtime Average .52 .56 1.08 1.69 2.36 3.28 
Departure form Longtime 
Average ** -. 37 -.33 -.89 -.85- 2.20 -.39 
Average Air Temperature 21.3 29.5 36.9 40. 2 55. l 69.5 
Longtime Average 19.0 22.7 32.2 48.0 59.0 68.7 
Departure from Longtime 
Average ** 2. 3 6.8 4.7 -7.8 -3.9 0.8 
Ave. �aximum - 1961 30.4 40.6 46.6 53.l c6. 4 85.l 
Ave. Minimum - 1961 12. 3 18.3 27. 3 27.2 43.8 54.9 
Average Soil Temp@ 4 11 23.2 26.9 35. 7 39.7 51.6 68. 4 
Ave. l�iaximum Soil Temp. 24.6 27.9 37.8 42. 0 54.3 72.5 
Ave. ivliminum Soil Temp. 21. 8  25.9 33. 6 37. 6 49.1 64.5 
Maximum Recorded Air Temperature - 104° - 3 July 
Minimum Recorded Air Temperature - -19° - 23 January 
* Data taken and recorded at South Central Research Farm 
** Longtime Averages were recorded at Kennebec, S. Dak. 
e e 
July Aug. Sept� 
1. 29 1. 46 1.18 
1.54 2�03 1.38 
-. 25 -.57 -. 20 
73.8 76.3 59. 9 
77.3 75.l 64.8 
-3.5 1.2 -4.9 
89.2 91.4 72.7 
58.4 61. l 47.0. 
75.3 72.8 57.8 
79.2 76.4 60.2 
71. 5  69.5 55.4 
Oct. .Nov. 
.41 0 
1.04 .• 54 
-.63 -.54 
51. 6  36.4 
51. 5  · 34.9 
0.1 1.5 
65.6 ·. 49.5 
37.5 •23. 8 
49.0 37. 4 
51.0 40. 5 
47.1 34. 2 
Dec. 
.-08 
.43 
-.35 
23.5 
-· -
t
·· 
- - .... -· 
Total 
13. 28 
16.45 
-3.17  
Last Frosf.- 9 1vlay, First Fr.est - 15 September 
Growing Season - 129 Days 
e 
. ' 
e e e 
Table 2. Winter Wheat Variety Per formance Test 
Percent Date Height Stem Wt ./Bu� Yield 1960-1961 Ave. 
Vari et� Stand Headed Inches Rust Lbs._ Bu}!_Acre Yield per Acre 
Northern: 
Minter 85 June-13 40 38 50 31.8 29.4 
Minturki 75 June-11 44 35 £15 _16. 6 20.4 
iViarmin 82 June-12 44 40 48 22.1 23.2 
Yogo 73 June-15' 4"1 40 4£1 15.6 16.6 
Kharkof 1viC22 58 June-16 42 60 39 7 .4 13.l 
.•:..,:, Central; 
Nebred 92 June-11 36 28 50 24.7 22.2 
Cheyenne 73 June-13 39 30 49 25.6 26.0 
Omaha 93 June- '8 32. 25 57 .45.0 38.6 
Warrior 93 June-10 34 40 48 30.2 29.4 
Aztec 82 June-10 42 50 51 27.3 23.2 'f Ottawa 67 June-10 3fl. 15 58 33.8 
Minn. 54-58 63 June-13 38 I 56 43.9' 
So. Dak. 56-53 75 June-11 ·· 3$ I 54 32.9 
Southern; 
Pawnee 87 June- 9 40 30 51 32.5 31.0 
Bison 67 June- 9 36 35 51 16.8 22.9 
Wichita 65 June- 9 35 35 52 24.4 26.l 
Kaw 32 June-10 40 50 53 15.5 
L. S.D. 10.7 6.0 
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CE:�EAL CROP VARIETY TESTING 
Objective: To observe and compare small grain varieties and selections for 
winter hardiness, grain yield, disease resistance, and other characteristics 
of area adaptability. 
Winter Wheat and Rye 
V. A. Dirks and H. A. Geise 
Winter wheat yields in 1961 were reduced by several factors. Severe soil blow­
ing in early April, and uneven fall emergence reduced the stand below that ex­
pected due to winterkilling alone. Later in the season there was a severe in­
festation of stem rust which affected all winter wheat except two experimental 
varieties. South Dakota 56-53 suffered considerable damage from Septoria leaf 
blotch. 
Grain yields of rye were also affected by soil blowing. Although they were 
below those of 1960, their order of rank remained the same. This would seem 
to indicate positive differences in adaptability. 
Table 3. Rye Variety Yields at the South Central Research Farm. 
Presho, 1958-1961. 
Average Yield2 BuLAcre Test Wt. 
1958 1959 1960 1961 1958-1961 1961 
Pierre 30.4 4.8 23. 4 14.9 18.4 54 
Antelope 37.4 6.8 25. 3 24. 8 23.6 53 
Carioou 34. 7 5.7 24. 9 23. 7 22.2 52 
Elk 29. 3 21. 9 52 
e 
• 
• 
• 
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SORGHUN1 TESTING 
C. J. Franzke and H. A. Geise 
Objectives: · To compare·:·Sorghum varieties and ,hybrids, both commercial and 
experimental, as to yield potentia_f _and ce:1;.tain ot.her agronomic characteristics. 
Gr1J..1"' 
Table 4. Commercial Hybrid �ss Sorghum Tes-yPresho, 1961. 
Variety 
De Kalb 
Frontier 
Northrup King 
X49 
C44A 
C44B 
C45 
50A 
56A 
62A 
51X 
58X 
61X 
81X 
82X 
4008 
400C 
120 
125 
135 
140 
210 
3014 
3024 
3026 
3040 
70710 
Paymaster Comrnanche 
Pfister 3055 
4105 
4305 
435S 
Pioneer 9409 
9455 
Grain Yield Date Height 1vlaturi ty Lodging Bu/Acre Pollinated in In. Rating 
25.5 
29.5 
25.4 
22. 2 
25.l 
15.5 
18.8 
40.l 
31.l 
20.9 
46.8 
42.5 
48.8 
21.0 
32. 9 
27.6 
33.6 
31.3 
26. 9 
25.l 
17.2 
29.0 
22.7 
21.6 
35.5 
24.3 
23. 5 
23. 5 
30.5 
39.3 
43.3 
8-8 
8-5 
8-6 
8-4 
8-8 
8-8 
8-9 
8-6 
8-7 
8-6 
8-4 
8-2 
8-7 
8-6 
7-28 
7-31 
8-2 
8-4 
8-5 
8-2 
8-3 
8-4 
8-6 
8-4 
8-8 
8-5 
8-7 
8-7 
8-6 
8-3 
8-7 
37 
36 
38 
36 
40 
39 
37 
38 
34 
32 
48 
40 
36 
35 
37 
37 
39 
37 
39 
35 
34 
33 
38 
39 
38 
42 
37 
37 
38 
37 
35 
3 
3 
3 
3 
3 
3 
3 
2 
2 
3 
2 
2 
2 
3 
2 
3 
2 
3 
3 
2 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 
3 
1 
1 
2 
l 
2 
1 
l 
1 
1 
1 
3 
3 
2 
l 
3 
4 
3 
1 
l 
2 
1 
1 
1 
2 
1 
2 
2 
1 
1 
1 
l 
....  , ''. 
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Alfalfa Forage Production 
NI. D. Rumbaugh and H. A. Geise 
Objectives; To compare the forage production 6f two varieties of al fal fa when 
grown under va�iou�,row spacings with and without the addition of phosphorus fertilizer. 
Tabl�.-.9· Yields of .Forage Obtained from Two Varieties of Alfalfa with Two Row 
Spacings. 
Row �p.?_cing .. Variety 
6" Teton 
Vernal 
42" Teton 
Vernal 
Average 
Fertilizer 
p 
0 
p 
0 
p 
0 
p 
0 
Forage-tons per Acre 
1961 Ave. 1960-61 
1.47 
1.08 
1.56 
1.30 
l.23 
.94 
. 1.41 
l. 40 
1.30 
1. 74 
1. 36 
1. 97 
1.74 
1. 76 
1.40 
2.19 
1.84 
1.75 
L.S.D. at 5% level for Varieties= .26 Tons/JI.ere. 
The effects of row spacing and phosphate fertilizers upon the forage yield of 
two varieties of alfal fa have been measured over a two year period. Half of  
each plot has received an annual spring application:· of 30# of  P 2oi; since esta­blishment of the test in 1958. On the average, th6'se areas receiving the 
fertilizer have responded by a yield increase equivalent to . 16 ton of dry 
matter per acre. Both varieties responded in a similar manner. It is doubtful 
that the indicated level of response would be profitable. Slightly more forage 
was obtained with 42" row spacings than with 6". In years with more precipita­
tion the reverse would be likely. The yield of Vernal was higher than that of 
Teton in all spacings and levels of fertility. 
Sweet Clover Variety Testing 
ivl. D. Rumbaugh and H. A. Geise 
Objectives: To compare various sweet clover varieties as to their ability to 
produce forage in the South Central area of South Dakota. 
First and second year.and total forage yields of eleven biennial sweet clover 
varieties are shown in Table 10. The level of production in 1960 was exception­
ally high for the first year of a sweet· dover stand in this area., Goldtop and 
,vtadrid are the two varieties currently recommended for forage use in South 
Dakota. Both. :are yellow flowered varieties with desirable agronomic character­
istics which. contribute to a higher quality of forage. 
• 
• 
• 
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Table 10 • .  Yields · of Biennial'.  Sweet Clover; ,Yari�ty. Test. 1961. 
Seeded JV1ay, .1960. 
Variety 
Arctic 
Common White 
Corrunon Yellow 
Cumino 
Evergreen 
Coldtop 
Madrid 
M. officinalis 
Spanish 
W-7 
· Denta (W-31) 
Average 
L.S. D. at 5% level 
... _ ·�:- Height. 
in inches 
52 
52 
50 
40 
44 
52 
. 46 
38 
46 
42 
38 
July '61 ·- . 25 
- Oct. '60 - • 96 
. Forage 
...  bcf:1960' 
1. 82 
2. "65 
2. 78 
3.55 
5�68 
3.00 
'6. 24 
3�71 
6.93 
5.45 
4. 70 
'4�23 
Tons/Acre 
Tons/Acre 
Yields in Tons/�...;..c.;;...re __ _ 
July 1961 Total Produced 
1.17 2.99. 
1.45 4. 10 
1.71 4.49 
.76 4.31 
1.64 7. 32 
1. 45 4. 45 
1.36 7.60 
1.06 4. 77 
1.39 8.32 
1.30 6.75 
1. 07 6.77 
1.30 
Grass Variety Trials 
J, G. Ross and H. A. Geise 
Objective; To determine vhich species and varieties of introduced grasses are 
best adapted to the South Central area on the basis of their forage production. 
Table 11. Forage Yields of}vheatgrassErn, Presho, 1961 (seeded Aug. 1958). 
Variety 
Fairway Crested 
Common Fairway 
Neb. Fairway 3576 
Standard Crested 
Common 
Nordan 
Neb 10 
Summit 
Mandan 2359 
Tall Wheatgrass 
Nebraska 
S-64 
Mandan 1422 
Intermediate Wheatgrass 
Neb 50 
Amur 
Greenar 
Ree 
S . D. 20 
Idaho #3 
Idaho #4 
S.D. Syn 2-2nd cycle 
.Misc. Wheatgrasses 
Topar Pubescent 
P-27 (�. sibericum) 
A. Trachyc:,iull;m 
Aver�ge Forage' Yields 
1960 1961 Ave. '60-'61 
., • 72 
.86 
1.00 
.90 
.84 
1.28 
.59 
.96 
1. 09 
.91 
.92 
l. 74 
.84 
1.02 
1.04 
.53 
. 82 
1.18 
1.09 
1. 00 
1.00 
.90 
1.07 
. 74 
.89 
. 73 
1.26 
1.26 
1.26 
1.19 
1.38 
1.05 
1.09 
1.04 
.68 
.91 
.68 
I .  
.98 
1.00 
.95 
. 87 
1.08 
.66 
1.11 
1.18 
1.08 
1.06 
1.56 
.94 
1.06 
1.04 
. 72 
L. S. D. at 5% level (1961) = .33 Tons/Acre 
Table 12. Forage yields 
Variety 
Homesteader 
Lancaster 
Southland 
S.D. Syn 5 
Lincoln 
Wisc. 55 
Canadian Commercial 
L. S.D. at 5% level (1961) 
Table 13. Forage Yields 
Variety 
Common Russian Wildrye 
Vinall 
Mandan Ricegrass 
·., . 
of 
= 
of 
-12-
Smooth Bromegrass Varieties (seeded 
1960 
1.30 
1.37 
1.38 
1.30 
1.39 
1.04 
.24 Tons/Acre 
Miscellaneous 
Average Tons Per Acre 
1961 
1.23 
1.22 
1.28 
1.14 
1.32 
.66 
1.01 
Grasses, 1961. 
Ave. Ions/Acre. 
.59 
.54 
.50 
Sept. '58). 
Average 
1.26 
1.30 
1.33 
1.22 
1.36 
1.02 
The different kinds of grasses tested for forage yield were smooth bromegrass 
(Table 12), thewheatgrasses including i mainly crested, tall, and intermediate 
(Table -11), and.-Russian wildrye and-Mandan ricegrass (Table 13). The highest 
hay producing g�'ass species were ·smooth bromegrass and intermediate wheatgrass 
while the lowest were Russian wildrye and Mandan ricegrass. The Russian wild­
rye is primarily a pasture grass with abundant basal leaves and therefore, much 
of the forage is not harvested in a hay test. 
The yield differences between the bromegrass varieties are not significant except 
for the. low yield of Canadian Commercial. .The northern bromegrass cannot be 
expected to yield as high as the more southern adapted varieties. 
The crested wheatgrass varieties do not show large differences in yield, but ihe 
Nordan has yielded slightly more than the other standard crested varieties on the 
basis of the two year average. 
The tall wheatgrass strain S-64 appears to .be slightly higher yielding than the 
other strains. This grass is adapted to low areas with high salt content and 
high water table. 
Among the intermediate wheatgrasses the new variety Oahe is outstanding for 
forage yield as shown in this test as well as seed yield which has been demon­
strated in tests at other locations. 
The Vinall Russian wildrye is a very high seed yielding variety in comparison 
to the common but it has very little advantage from the standpoint of forage 
yield. 
Mandan ricegrass is not high yielding but has a plump seed which gives a strong 
seedling. For this reason it has value for reseeding in certain range sites. 
• 
• 
-13:. 
Grass Seed ·and :E,orage .Pr9tjyction- with Various 
Fertilizers and Row Spacings 
J. G. Ross· and-"H. A. Geise 
Objectives: To determine optimum rates and ratios of fertilizers to be used 
in production of grass forage and seed. The effects of row spacing and solid 
stand �re also fncluded. 
Table 14. Seed and Forage Production of Two Species of Grass in which Row 
Spacings and Fertilizer Levels were \faried. (Established 1958) 
JC)>')� Forage per Acre 
Spec'ies Row Space Fertilizer 
Lb. of Seed eer Acre B,. of 
1960 196l**Average 1960 1961 * Average 
Homesteader 6" 0-0-0 174 53 114 2.1 0.9 1.5 
Smooth Brome 20-0-0 298 114 206 2. 5 1.6 2.0 
40-0-0 269 68 168 2.4 1.6 2. 0 
40-20-0 230 130 180 2.6 2.2 2.4 
Average 167 2.0 
42" 0-0-0 328 193 260 2.6 2.2 2.4 
20-0-0 349 218 284 2.5 2. 2 2.4 
40-0-0 304 202 253 2.6 ,2. 9 2. 8 
40-20-0 319 168 244 2.5 2. 6 2. 6 
Average 260 2.6 
Ree Intermediate 6" 0-0-0 198 28 113 2.7 1.4 2.1 
Wheatgrass 20-0-0 395 34 215 3.7 2.2 2.9 
40-0-0 240 46 143 2.6 2.0 2.3 
40-20-0 228 28 128 3.0 1.8 2.4 
Average 150 2.4 
. 42" 0-0-0 376 145 260 2.6 2. 2 2.4 
20-0-0 464 131 298 2.8 2. 7 2.8 
40-0-0 488 152 320 3. 0 2.9 3.0 
40-20-0 466 140 303 2. 9 2.4 2.6 
Average 295 2.7 
L.S. D. at 5% level== . 29Tons/Acre· (1961) 
Significant difference at 5%'for fertilizers 
*1c Significant difference at 5% for s pacings 
Results from an experiment designed to test the effect of row spacing and nitro­
gen application on' seed and forage production of bromegrass and i'ntermediate 
wheatgrass are shown in Table 14. 
In general for both grasses a more beneficial result from the standpoint of seed 
prod11ction was obtained by increasing row width from 6'! to 42" than from appli­
cation of commercial fertilizer to the 6" row spacing • . For example, the average 
seed yield of bromegrass for both years at the 6" row ·spacing of 167 lbs. per 
acre was increased to 260 lbs. at the 42" spacing representing an increase of 
93 lbs. Application of nitrogen at the 6" spacing· resulted in an increase from 
114 lbs. with no nitrogen to 206 lbs. with 20 1b1� nitrogen application or an 
increase of 92 lbs. but still considerably lower than· at the 42" row spacing with­
out nitrogen applications. A smaller increase of only 24 lbs. was noted at the 
42" spacing in which case the yield was increased from 260 lbs. to 284 lbs. per 
acre. For the intermediate wheatgrass the 42" row spacing seemed likewise to 
give a satisfactory high seed yield without addition of nitrogen. 
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TILLAGE- AND CU�TURAL PRACTICES 
l · • •
• 
Comparison of Different Techniques in Growing Winter Wheat 
.H. A. Geise 
Objectivi!s� T6 compare yields of 'winter wheat grown continuously with and 
without commercial nitrogen, wheat grown in rotation with conventional fallow 
or sweet clover fallow, and to investigate the possibility of substituting wide 
space corn or sorghum as a moisture concerning technique to precede winter 
wheat. 
Table 15. Yields of Wint€r Wheat from Plots Having Six Different Management 
Practices (1959"."'1961). 
Management Practice Average Yield2 bulacre % Protein 
Test Wt. 
1961 . 1959-1961 1961 1961 
Continuous Wheat 3.3 9.9 16.51 51  
Continuous Wheat 30# N/yr. 3.4 9.6 17 .30 50 
Winter INheat - Fallow 15.6 15.7 15.54 52 
Winter Wheat - Sw. Clover Fallow 13.l 13.7 14.82 52 
Winter Wheat - W. S. Corn 2.1 9.3 17.73 48 
Winter Wheat - W. s. Sorghum 2. 0 10.2 19.07 50 
LoSoD. at 5% level = 2.52 Bu/A. 
Table 16. Yield of Grain Obtained from· Wide Space Corn and V•lide Spaced Sorghum, 
(Row Spacing - 84 inches). 
Crop Average Yield, Bu/Acre 
��-������������--=1�9�6�1 1958-1961 
Corn 
Sorghum 
4.4 
8.8 
14.2 
10.7 
Grain yields from the six management treatments differ greatly; the primary 
cause probably being. soil moisture. The fallow plots yielded from five to 
seven times those where continuous cropping was practiced. 
The lack of soil moisture contributed in two ways. The first directly, being 
insufficient to establish vigorous plants. The second, indirectly� by not 
having sufficient top growth or cover to prevent soil erosion. Thus, the weak 
plants 'were damaged or exposed making them more susceptible to winterkill. 
The growing of wide spaced row crops does not appear to be profitable from the 
standpoint of return per acre. In calculating return per acre, but not deducting 
extra cost for wide spaced row crops, one can only expect from $1.00 to $5.50 
per acie in extra cash returns. 
Although yields from individual years may vary widely, the average of a number 
of years indicates that the cash returns from the corn or sorghum about equals 
the reduction in wheat yield. 
This type of farming should help in catching snow for extra moisture and provide 
extra cover·to prevent or control soil erosion. 
• 
• ' I 
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rvlethods of Summer Fallow 
H. A. Geise 
Objectives: To compare various fallow techniques in which the type of tillage 
and the number of tillage operations vary. 
Table 17. Yields of Winter Wheat Obtained from Plots :Where Six Different Fallow 
Practices were:' �ompared. ( 1959-1961). 
Fallow Practice Yield of Winter Wheat Ave •. Yield 1961 1959-1961 
Fall Summer BuLAcre Test Wt. % Protein BuLAcre 
l. One-Way One-Way 7.9 56 16.36 13.2 
2. One-Way Noble Blade 19,.2 57 15.88 16.4 
3. One-Way Noble Blade + 2,4-D 19.9 56 16.11 18.1 
4. One-Way Noble Blade + No Treat. 17 .o 56 15.88 17.7 
5. Chisel Noble Blade 20.0 57 16.07 16.9 
6. One-Way Chemical 17.9 56 16.56 17.5 
Average 17.0 16.6 
L. S.D '!. at 5% level= 4.0 Bu/Acre 
Table 18. Effects of Six Fallow Techniques on Soil Moisture4 1959-1961� 
Soil moisture measured in inches per soil. Profile to 48" depth. 
Treatment Ave. Production Loss {or Gain) Average Fallow Gain (2r _
Loss) 
1959 1960 1961 {1959-61 l 1960 1961 (1960-1961) 
l -4.58 · -1.27 -2.30 -2. 72 2. 28 1.78 2.03 
2 -5.15 � .88 -4.66 -3.56 4.81 . 90 2.85 
3 -4.29 - . 87 -2.85 -2.67 2.37 1.33 1.85 
4 -3.85 -1.13 -3.48 -2.82 3.50 1.58 2.42 
5 -4.87 -1.63 -2.60 -3.03 2.66 2.08 2.37 
6 -3.16 .10 -2.52 -1.86 1. 70 -1.22 .24 
Negative signs indicate the net decrease in terms of inches of water present in 
the 4 foot soil profile at harvest -as compared with seeding time the previous 
fall. Positive values indicate mQisture stored as a result of the fallow program. 
Table 19. Efficiency 
Techniques 
Inches of 
Treatment 
1958 
1 14.38 
2 15.06 
3 14.56 
4 13.99 
5 14.69 
6 13.86 
of Soil iv1oisture as Influenced by Six Different Fallow 
( 1958-1961). on Grain Yield of Winter Wheat, Presho 
Soil Moisture at end of 
Season 
1959 1960 1961 
9.80 12.08 9.78 
9.91 14.72 10.06 
10.27 12.64 9. 79 
10.14 13.64 10.16 
9.82 12.48 9.88 
10.70 12.40 9.88 
Inches of 
Bushel In. of stored 
of  wheat Soil Waterto. 
Water Lost Produced JP.roduce Bu. 
(2 crop seasons){2 croe� of Whe�t 
6.88. 11.66 .75 
9,81 22.77 .84 
7. 14 26.87 .28 
7.33 21.61 .52 
7.47 23.58 .75 
5.68 20. 92 .55 
Yields of winter wheat (Table 17) from plots rece1v1ng different �echniques of 
fallow, have not been consistent. However, the averages indicate that treatments 
which receive a.minimum of tillage produce higher.yields (Table 17). It should 
be noted, in chemical fallow, that yield is affected by time of appliaation of 
the chemical. If applied too early, it will become ineffective prior to 
-16-
germination of some of the wheat or wild oats. If applied too late it will take 
a considerable time for the plants to be killed, resulting in a high soil mois­
ture loss. A late application may also adversely affect the germination of the 
seeded wheat. 
The effects of time of application of chemical can be shown from Table 18 in 
which moisture was actually lost during the fallow season. Here is a case where 
the first application of chemical killed the volunteer wheat_ b_1,1t its effect was 
lost prior fo germination of wild oats. The result was that'wild oats had 
advanced to the heading stage before the second application of.Dalapon could 
ki 11 the plants. 
Table 19 indicates the relative efficienti of fallow syst�ms by. means of a ratio 
of inches of water lost from the soil profile to bushels of wheat produced. It 
should be e�ph�sized that this·�onsiders only the net change in soil moisture 
and not prec':ipitation between times of measurement. It is interesting to note 
that plots which lost the least water are not necessarily the highest grain 
producers. Probably the more important factor is the mulch on the soil surface 
protecting the wheat se.edlings in fall and spring from sudden temperature 
change and from soil blowing. Wheat stands in treatment 1 have been severely 
reduced because of lack of soil mulch or cover, thus resulting in low yields. 
Sorghum Spacing and· .Date of Planting 
H. A. Geise 
Objectives: To determine the optimum time, implement, and row spacing for plant-
ing grain sorghum, and the effects of these practices on the yield of the follow- � ing spring ·wheat. 
Table 20. Yields of Spring �heat and Grain Sorghum Obtained From a Rotation 
Involving Three Dates and Three Methods of Planting Sorghum, 1961. 
Date of 
Planting 
iV,ay 21 
June 2 
June 14 
Method of Planting . . * Spring Wheat tb · •  
Sorghum Fert1l1zer·Yield in Bu/A.
Pro��1n 
Deep Furrow Drill 
Lister 
·corn Planter 
Deep Furrow Drill 
'Lister 
Corn Planter 
Deep Furrow Drill 
Lister 
Corn Planter 
0 
N 
0 
N 
0 
N 
0 
N 
0 
N 
0 
N 
0 
1'I 
0 
N 
0 
N 
2.6 
2.2 
2.6 
1.9 
2.2 
2.5 
2.9 
2.5 
4.0 
2.8 
3.6 
2.6 
3.4 
3.8 
2.7 
3.0 .· 
3.9 
3.3 
20.12 
20.80 
20.50 
20.60 
20.69 
20.40 
19.86 
20.40 
20.10 
19.89 
18.98 
20.38 
20.44 
20.29 
20.06 
20.10 
18.75 
19.75 
No significant differences for wheat. 
Statistical difference exists in method of planting grain sorghum. 
L.S.D. at 5% level for grain sorgh.um = l.09 B�./A. 
"'"' • · -1� r:"!+P.c:; :10# N:i.troaen applied pe1: acre. 
Grain Sorghum 
Yield in Bu/A. 
3.3 
5.6 
9.4 
10.2 
16�6 
13.9 
3.7 
· 4.0 
9.6 
10.2 
12.5 
13.5 
10.9 
12.1 
6.1 
5.9 
10.3 
12.3 
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Over a three · year period there have been no significant differences in the yield 
of spring wheat following sorghum seeded at different dates with different 
implements. E'.ffects-:of .fertilizer have be.�m . inconsistent. This is . quite likely 
due to method of application �· 
In the case of sorghum grain yields .there has been some response to fertilizer. 
Average Yields of the three year period (1959-61) indicate that ivlay 21 may be too 
early for seeding sorghum. At that date stands are difficult to establish 
because of poor germination. However, seeding with a conventional cornplanter, 
which places the seed at a very shallow depth, produced a good stand and grain 
yield at all dates in 1961. Planting with a deep fµrrow dril l resulted in com­
parable yields with the corn planter at the later two dates. 
CROP DISEASE CONTROL 
Plant Pathology Department 
Hybrid Corn Diseases 
C .  ivl. Nagel 
Experiments having to do with corn disease control were conducted by the Plant 
Pathology Department at the South Central Research Farm in 1961. Forty-nine 
3-way ·experimental hybrids were involved . In this experiment the yields of 
the experimental 3-way hybrids were compared with tour commercial hybrids con­
sidered to be adapted to the area based on several years of performance tests. 
Likewise , these 3-way expertmental hybrids were being studied to determine their 
resistance to root and stalk rot in comparison with four commercially adopted 
hybrids used as checks. Root and stalk rot can cause serious yield redu9tions ; 
and when lodging occurs , additional losses result . from dropped ears and lodged 
stalks which are missed by the corn picker. 
These 3-way hybrids have resulted from a research program conducted by the Plant 
Pathology Department at the Main Experiment Station, Brookings, on the control 
of certain maj or fungus diseases of corn that are prevalent in Eastern South · 
Dakota. Three-way crosses are made up of three inbred lines. In these parti­
cular experimental hybrids. one of  the lire s in each hybrid consists of a disease­
resistant strain. The obje�tive is to determine if and how much a particular 
disease-resistant line may improve a resulting hyb�id in disease control and 
yielding ability. 
In general , data presented in the following table will show how these disease­
resistant hybrids performed in 1961. 
The data are presented on the basis of yield and overall performance score. Per­
formance score is perhaps the best guide in rating the hybrids becaus e this takes 
into account such factors as yield and maturity at harvest time. A certain 
hybrid may yield well in a given season especially if there is an early spring 
and late frost date ; but if in most seasons it is too late and wet corn resu lts 
7 out of  10 years, it would be considered unadaptable to the area. 
The performance of the 49 three-way crosses are presented in the following table. 
Because of the cold wet spring, planting was delayed until June 1. The plots 
were harvested on October 18. 
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Performance:: of 49 experimental corn hybrids riaving varying degress of 
resistance: ito root and sta -1.� rot and of fou� adapt�d commercial hybrids 
.,..---,.-------9r __ own at the South Centl·al Research Farm, Presho , 1961. Expt11. or Ear Moisture 
Table 21. 
Yield Com. Hybrid at Harvest Bu/A No . . % 
l 29. 7 19. 3. -
2 28. 3 22.0 
3 28.0 12. 8 
4 . 27 .6 16.3 
5 27 .5  22.-6 
6 27.1 15 . 0  
7 27.1 22.5 
8 26. 3 18.5 
9 25.1 21.6 
10 23.9 26. 6  
11 23.9 14. 3  
SD250 (Check) 23. 7 18.2 
12 23. 3 21.6 
13 23. 2 19. 6 
14 23. 0 25. 8 
15 23.0 26. 6 
16 . 22. 8 19 .9 
17 22. 6 14. 4 
18 22.4 14.5 
· 19 . 22 .1 13.4 
20 21. 8 21. 4 
SD270 ( Check) 21. 8 17.4 
21 21.1 18. 2 
22 21 . 1  12. 5 
23 21.0 16. 3 
24 20. 8 21 .5  
25 20. 8 19.0 
26 20.6 13. 4 
27 20.5 20. 3 
SD420 (Check) 20.5 24.4 
28 20 .3  19.3 
29 20.2 17.4 
30 20. 2 16.4 
31 19. 6 22.6 
32 19. 3 20. 8 
33 19.2 17 .9  
34 19.0 16.1  
35 18. 7 17. 3 
36 J.8.6  22 . 7  
37 18.0 · .  18.1. 
38 17.9 18.2 
39 17. 8  16. 3 
40 16.2 17. l 
PAG 62 (Check) 14. 6 21.3 
41 13. 8 29.6 
42 12.0 25.1 
43 10.6 26. 5  
44 10. 4 21. 8 I ,  
45 5. 5 13.6 
L . S . D .  ( Least Significant Difference ) 6. 6 bushels. This means 
hybrids to be significantly different in yield from one another, 
difference of 6. 6 bushels per acre is required. 
Performance 
Rating 
1 
5 
2 
3 
6 
4 
7 
8 
10 
18 
11 
16 
14 
21 
22 
17 
12 
13 
15 
25 
20 
26 
19 
24 
30 
2] 
23 
31 
34 
32 
29 
28 
38 
37 
35 
33 
36 
42 
40 
41 
39 
43 
44 
45 
46 
48 
47 
49 
that for any two 
an average yield 
e 
• 
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Winte.r Wheat D'i.sea$:e . .Research 
' ,  • ·  .,,t. .·', 
. .Qeorge W. ·. Buc;henau 
· 1 · · .' , f 1 l. 
Experiments were conducted at the South tGeni;z:al' Research Farm in 1961 to provide 
information on root diseases ard yie.ld in ;winter wheat. ;D;irect information 
on the effect of root rots on yield is diffiC.ult to obtain due to the fact that 
completely healthy checks are rare • . Root rot damage caused by the fungus called Fusarium culmorum is especially difficult to evaluate because of the generally 
mild symptoms caused by this organism in nature, even though the organism can 
be found in nearly every plant. To help assess the damage caused by this organ­
ism , plots of Nebred and Wichita ' .  winter wheat were inoculated with the fungus 
after emergence by side-dressings of killed infested barley seed. Chemical soil 
treatments were applied at planting time using a hand ferti.lizer spreader. 
The data ( Table 22) show that the plots inoculated with the root rot fungus 
yielded 22 .8% or ·4 .2  bu/acre less than the untreated plots. Of the chemicals , 
DDT applications resulted in higher yields of Wichita but not with Nebred. 
Although this difference was not statistically significant , it supports similar 
observations made at Brookings in 1961. Jt is not known if DDT is toxic to 
the root rot pathogen use, or if insects · are involved in the complex . Further 
investigations are being conducted to deter mine if root rotting pathogens are 
involved in winter killing of wheat, and what methods of control can be used. 
Table 22. E ffects of Fusarium inoculation and chemical soil treatment on yields 
of Nebred and Wichita wheat . 
Variety 
Inoculation Av . 
Fungicide None Fusarium bu . 
bu . bu. 
l'Hchita None 17. 4  9 � 4 13.4 
CP30249 17.4 12.6 15.0 
DDT 21.2 1 7 . 4  19. 4 
Average 18. 6 13.2  15 . 8  
Nebred None 19.4 16.6 18.0 
CP30249 14.6 12. 8 13 . 8  
DDT 20.0 16.6 18.4  
Average 18. 0  15.4 16 . 6  
Inoculation Average 18.4 14 . 2  16.3 
The Spread of Loose Smut in B arley 
Vernyl Pederson 
Plots of smut-free Traill barley were planted in an area isolated from other 
barley in the southwest corner of the South Central Research Farm. The area 
was 72 feet long (north - south) by 46 feet wide (east - west). In the center 
of this area one plot ( 4  rows X 12 feet) was planted using Traill seed contain­
ing at least 40% smutted kernels. During the flowering period, abundant inocu­
lum was therefore available for spread of the disease to healthy plants. 
Because loose smut symptoms are absent during the current season of infection, 
samples of seed were harvested from each of the plots and were examined for 
loose smut infection by the embryo dissection method in the laboratory. 
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The laboratory tests revealed no smut inf ected kernels in any of the pl6ts. This 
indicates that for the season and area under study, climatic conditions were not � favorable for spread of this disease. Whiie additional seasons data are needed, 
the 1961 experiment indicates that in cert�in of the drier areas of the state such 
as the location of the Res.ear-ch Farm , it may be possible to produce loose smut -
free barley seed for planting purposes. Also, it could serve, provided additional 
seasons results are·in agreement with the 1961 data that new barley varieties could 
be increased prior to distribution in this area and, thereby make it possible to 
release loose smut-free barley seed. Loose smut destroys the entire head. 
Table 23. South Central Research Farm Advisory Committee. 
Name Address 
Walter Stolte Chamberlain 
Fred Lucas Academy 
Ed Bailey Lucas 
Lyn Lyman ivturdo 
John Quillan Kennebec 
Dwight Schaffer Wood 
Ray Norman Hayes 
John Fernen fv1ission 
Don Jorgenson Ideal 
Table 24. Cooperating Counties and County Agents. 
Name Address 
William Anderson Chamberlain 
Joseph Sperl Lake Andes 
James Blackketter Burke 
Nier le Aamot Kennebec 
Euge·ne Zimmerman White River 
Delwin A. Jensen Ft . Pierre 
Louie Desmet Ni ssion 
Raymond H. Eilers Winner 
County Representing 
Brule 
Charles r;;ix 
Gregory 
Jones 
Lyman 
Mellette 
Stanley 
Todd 
Tripp 
County Representing 
Brule 
Charles i,iix 
Gregory 
Lyman 
Mellette 
Stanley 
Todd 
Tripp 
. 
